Appl. No, 10/681,035 
Amdt. dated March 18. 2004 

Amendments to the Claims: 

The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (original) A method for controlling a fluid separation system comprising: 

triggering a first-level alarm condition in response to a pressure drop to 
less than or equal to a specified system pressure, said first alarm condition 
comprising pausing fluid flow in at least a portion of said system for a specified 
delay time; 

triggering a second alarm condition in response to a specified number of 
said pressure drops within a specified period, said second alarm condition 
comprising reducing flow rate of fluid in said system. 

2. (original) The method of claim 1 wherein said specified number of specified 
pressure drops is between about two and about five. 

3. (original) The method of claim 2 wherein said specified number of specified 
pressure drops is about three. 

4. (original) The method of claim 1 wherein said specified delay time is between 
about 2 and about 6 seconds. 

5. (original) The method of claim 4 wherein said specified delay time is about 5 
seconds. 

6. (currently amended) The method of claim 1 wherein said specified pr e ssure drop 
system pressure in said system is between about -100 and about -250 mmHg. 
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7. (original) The method of claim 1 wherein said first-level alarm condition 
comprises sounding an audible alarm and/or displaying a visible alarm. 

8. (original) The method of claim 1 wherein said second-level alarm condition 
comprises sounding an audible alarni and/or displaying a visible alarm. 

9. (original) The method of claim 8 wherein said alarm is sounded and/or displayed 
continuously. 

10. (currently amended) The method of claim 1 also comprising returning said flow 
rate in said system to normal flow rate if pressure in the system rises to a 
specified first-level aiarm-disabling pressure. 

11. (currently amended) The method of claim 10 wherein said selected first-level 
alarm-disabling pressure in the system is between about 0 and about 

-150 fRoHg mmHq. 

12. (original) The method of claim 11 wherein said specified first-level alarm- 
disabling pressure in the system is about -50 mmHg. 

13. (original) The method of claim 1 also comprising: 

triggering a third alarm condition in response to failure of pressure in the 
system to rise to a specified first-level alarm-disabling pressure in the system. 

14. (original) The method of claim 1 wherein said fluid separation system is a blood 
apheresis system. 

15. (original) The method of claim 14 wherein said blood apheresis system 
comprises a leukocyte reduction chamber. 
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16. (currently amended) The method of claim 44 15 wherein during said first-level 
alarm condition, flow through said leukocyte reduction chamber Is maintained. 

17. (original) The method of claim 1 wherein during said second-level alarm 
condition, said flow rate is low enough to prevent triggering a further first-level 
alarm condition. 

18. (original) The method of claim 17 wherein during said second-level alarm 
condition, flow in said system is reduced to about one-half normal rate. 

19. (original) The method of claim 1 wherein said specified period Is between about 
1 and about 10 minutes. 

20. (original) The method of claim 1 wherein said specified period is about five 
minutes. 

21. (original) The method of claim 1 wherein said reduced flow rate persists for an 
indefinite period. 

22. (original) The method of claim 21 wherein said second-level alarm condition is 
terminated by an operator by resolving the problem which gave rise to said 
second-level alarm condition and returning said flow rate to normal. 

23. (original) The method of claim 22 wherein said second-level alami condition is 
terminated by an operator by shutting down the system. 

24. (currently amended) The method of claim 1 wherein said specified system 
pressure in tho syotom is used to calculate a specified sensor pressure which 
triggers said first-level alarm by modifying the specified system pressure i n tho 
system using selected system parameters. 
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25. (currently amended) The method of claim 24 wherein said system is a blood 
apheresis system, and said selected system parameters include i n l ot pump the 
hematocrit in the inlet tubino line , rat i o of ant i coagu l ant to wholo blood i n an i n l ot 
l ine of said oystom dur i ng plat e l e t and p l aoma col l ootion the flow rate in the inlet 
tubing line , i nl e t pump f l ow rato the flow rate in the needle , and donor the 
hematocrit in the needle . 

26. (currently amended) The method of claim 25 wherein said specified sensor 
pressure is detennined by the following formula: 

PAAfc-^AAfc S * 75 0.331 QM NSTO-H4-Htt 4) 0.303 Qi NtNST B (1 1/R) / (1 — H)^ 

whoro Pa m Jq th e sp e c i fi e d s e nsor prossuro; PA Aks - i s the specif ie d pr e ssure i n tho 
system, mmHg; Hm is inl e t pump h e matocrit, d e c i ma l ; Qi NiNsre - i s i nl e t pump f l ow 
rat e , ml/min; and R i s rat i o of who le blood i n an in l ot l ino of sa i d system dur i ng 
p l ato l ot and p l asma co lle ct i on. 

specified sensor pressure = Config + 75 - 0.3309 * Q m /(1-Hin) 

- 0.3026 *Qn/(1-Hn): 

wherein Config is a configuration specified system pressure (mmHg), Qm is the 
flow rate in the inlet tubing line (ml/min.): Hm is the Hematocrit in the inlet tubing 
line: Q n is the flow rate in the needle (ml/min.): and Hn is the Hematocrit in the 
needle. 

27. (original) A method for controlling an apheresis system comprising: 

triggering a first alarm condition in response to a specified pressure drop to less 
than or equal to a specified pressure in the system, said first alarm condition 
comprising pausing fluid flow in at least a portion of said system for a specified 
delay time; 
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if plasma and platelet collection is incomplete, triggering a second-level 
alarm condition in response to a specified number of said specified pressure 
drops within a specified period, said second alarm condition comprising reducing 
flow rate of fluid in said system; 

if plasma and platelet collection is complete, triggering a third-level alarm 
condition in response to a selected number of said selected pressure drops 
within a specified period, said third-level alarm condition comprising stopping all 
pumps. 

28. (currently amended) A method for controlling flow rate of return of fluid to a fluid 
source in a fluid separation process wherein components have been separated 
from said fluid, said method comprising: 

specifying a system return-flow alarm-triggering pressure, and when the 
pressure of said return flow in the system is higher than or equal to said specified 
pressure, triggering a return-flow alarm. 

29. (original) The method of claim 28 wherein said specified system return flow 
alarm triggering pressure is used to calculate a specified sensor pressure which 
triggers said return-flow alarm by modifying the specified pressure in the system 
using the specified system return-flow alarm-triggering pressure and selected 
system parameters. 

30. (currently amended) The method of claim 29 wherein said system is a single- 
needle blood apheresis system, and said selected system parameters include 
r e turn pump the flow rate in the inlet tubing line , r e turn pump the hematocrit in 
the inlet tubing line , r e turn the flow rate in the needle flew, and return n ee dl e the 
hematocrit in the needle. 
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31. (currently amended) The method of claim 30 wherein the specified sensor 
pressure that triggers the return-flow alarm condition is calculated using the 
formula: 

^RAt^^RALs 50 0.3331 Qm nstr/(4^in ) 0.303 QN RET/fl—KNRgr ) ^ ^00 

wh e r e P ra l i s th e s e nsor pressure that triggers the return prossuro alarm, mmHg; 
Prals - I s th e sp e cifi e d system return flow a l arm trigger i ng pressur e , mmHg, 
Qmnstr - I s return pump f l ow, m l /m i n; Him i s r e turn pump h e matocr i t, decima l ; 
Qmr s is th e flow rat e through the n ee d le during the s i ng l e noodle r e turn phaso, 
m l /m i n; and Hn ret i s the hematocrit of th e flow through th e r e turn need l e 

specified sensor pressure = Config - 50 - 0.3309 * Qm/fl-Hm) 

- 0.3026 *Qa/(1-Hai 

wherein Config is a configuration specified system pressure (mmHg), Q m is the 
flow rate in the inlet tubing line (ml/min.); Hm is the Hematocrit in the inlet tubing 
line: Qn is the flow rate in the needle (ml/min.): and Hn is the Hematocrit in the 
needle. 

32. (original) The method of claim 28 wherein said return-flow alarm comprises 
stopping of said return fluid. 

33. (original) The method of claim 32 wherein said return-flow alarm comprises 
sounding an audible alarm and/or displaying a visible alarm. 

34. (currently amended) The method of claim 32 wherein said specified system 
return-flow alarm-triggering pressure is between about 100 and about 310 mgHg 
mmHg 
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35. (original) A fluid separation control system comprising: 

pumps for moving fluid through said system; 

a fluid pressure monitoring device for sensing fluid pressures in said 
system and generating pressure signals in response to said sensed pressures; 

a processor for receiving said pressure signals and generating alarm- 
triggering signals in response thereto; 

an audible and/or visible alarm triggered by said alarm-triggering signals; 

and 

a flow controller triggered by said alarm-triggering signals; 

wherein said processor is programmed to compare said sensed pressures 
with system pressures and generate a first-level alarm-triggering signal when 
said sensed pressures are less than or equal to a first-level alarm-triggering 
sensor pressure; 

wherein said first-level alarm-triggering signal causes said flow controller 
to pause fluid flow in some of said pumps for a specified delay time; 

wherein said processor is programmed to count the number of first-level 
alarm-triggering signals generated within a specified period and generate a 
second-level alarm-triggering signal when a specified number of such first-level 
alarm-triggering signals have been generated within said specified period; and 

wherein said second-level alarm-triggering signal causes said flow 
controller to slow down fluid flow rate in said system. 

36. (original) The control system of claim 35 wherein said alarm responds to said 
first-level alarm-triggering signal by sounding an audible alarm and/or displaying 
a visible alarm. 

37. (original) The control system of claim 35 wherein said alarm responds to said 
second-level alarm-triggering signal by continuously sounding an audible alamri 
and/or continuously displaying a visible alarm. 
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38. (currently amended) The fluid separation control system of claim 35 wherein 
said processor is programmed to calculate said first-level alarm-triggering sensor 
pressure level using a specified system pressure and selected system 
parameters. 

39. (currently amended) The fluid separation control system of claim 38 designed to 
control a blood apheresis system, wherein said system parameters comprise 
inl e t pump the hematocrit in the tubing line , rat i o of ant i coagu l ant to wholo b l ood 
i n an i nlet li no of sa i d syst e m during plat ele t and plasma co l loction the flow rate 
in the inlet line , inl e t pump f l ow rato the flow rate in the needle , and donor the 
hematocrit in the needle. 

40. (currently amended) The fluid separation control system of claim 39 wherein 
said processor is programmed to calculate said calculated first-level alarm- 
triggering pressure bv using t he following fomiula: 

■4^ — 1/R) / (1 — H)^ 

www 

wh e r e PA At ^ i s th e sp e c i fi e d s e nsor pr e ssur e ; Pa als-' s th e sp e c i f ie d syst e m 
pr e ssur e , mmHg; is i n le t pump h e matocr i t, d e cima l ; Qm »>iSTp -is instantan e ous 
i nlet pump flow rat e , ml/m i n; and R i s ratio of who l e b l ood to ant i coagulant in an 
i nl e t li n e of sa i d syst e m during p l ate le t and p l asma coll e ct i on. 

Pi.tipwpi.i.rm = Config + 75 - 0.3309 * Qin/(1-Hin) - 0.3026 * Qn/(1-Hn): 

wherein Pi^Hftvpiatarm is the first level alarm-triggering sensor pressure: Confia is a 
configuration specified system pressure (mmHg). Qm is the flow rate in the inlet 
tubing line (ml/min.): Hm is the Hematocrit in the inlet tubing line: Qn is the flow 
rate in the needle (ml/min.): and Hn is the Hematocrit in the needle. 
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41. (currently amended) The fluid separation control system of claim 30 38 wherein 
said specified system pressure is between about -100 and -250 mmHg. 

42. (original) The control system of claim 35 wherein said processor is programmed 
to compare said sensed pressures with a selected first-level alarm-disabling 
pressure. 

43. (currently amended) The control system of claim [[44]] 42 wherein said 
processor is programmed to generate a first-level alarm-disabling signal if the 
sensed pressure rises to a value greater than or equal to a specified first-level 
alarm-disabling sensor pressure within the specified delay time; and 

wherein the flow controller responds to said first-level alarm-disabling 
signal by causing pumps which were paused to resume pumping. 

44. (original) The control system of claim 42 wherein said processor is programmed 
to calculate said first-level alarm-disabling pressure using a specified alarm- 
disabling system pressure and selected system parameters. 

45. (original) The control system of claim 44 wherein said specified alarm-disabling 
system pressure is between about 0 and about -150 mmHg. 

46. (original) The control system of claim 44 wherein said specified alarm-disabling 
system pressure is about -50 mmHg. 

47. (original) The control system of claim 43 wherein said alarm responds to said 
first-level alarm-disabling signal by stopping sounding and/or displaying the 
alarm. 

48. (original) The control system of claim 43 wherein said processor is programmed 
to generate a third-level alarm-triggering signal if the sensed pressure does not 
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rise to a value greater than or equal than the specified first-level alarm-disabling 
sensor pressure within the specified delay time; and 

wherein the flow controller responds to said third-level alarm-triggering 
signal by shutting down all pumps in the system. 

49. (original) The control system of claim 48 wherein said alarm responds to said 
third-level alarm-triggering signal by sounding an audible alami and/or displaying 
a visible alarm. 

50. (original) The control system of claim 35 wherein said specified number of first- 
level alarm-triggering signals Is between about two and about five. 

51 . (original) The control system of claim 50 wherein said specified number of first- 
level alarm-triggering signals is about three. 

52. (original) The control system of claim 35 wherein said specified delay time is 
between about 2 and about 6 seconds. 

53. (original) The control system of claim 52 wherein said specified delay time is 
about 5 seconds. 

54. (original) The control system of claim 39 wherein said blood apheresis system 
comprises a leukocyte reduction chamber. 

55. (currently amended) The control system of claim 54 wherein said flow controller 
does not pause fluid flow through said said leukocyte reduction chamber in 
response to said first-level alarm-triggering signal. 

56. (original) The control system of claim 35 wherein said flow controller slows said 
flow rate in response to said second-level alarm-triggering signal to a rate low 
enough to prevent triggering a further first-level alamn condition. 
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57. (original) The control system of claim 35 wherein said flow controller slows said 
rate to about one-half normal rate. 

58. (original) The control system of claim 35 wherein said flow controller maintains 
said reduced flow rate until an operator operates said flow controller to return 
said flow rate to normal or to shut down all of said pumps. 

59. (original) The control system of claim 35 wherein said specified period is 
between about 1 and about 10 minutes. 

60. (original) The control system of claim 35 wherein said specified period is about 
five minutes. 

61. (original) The control system of claim 35 also comprising a process monitor for 
assessing completeness of collection of platelets and plasma; said processor 
being in signal communication with said process monitor, and being programmed 
to trigger a second-level alarm condition only if collection of platelets and plasma 
is incomplete. 

62. (original) A fluid separation control system comprising a pump for returning fluid 
to a fluid source, said control system comprising: 

a fluid pressure monitoring device for sensing return fluid pressures in said 
system and generating return pressure signals in response to said sensed return 
fluid pressures; 

a processor for receiving said return fluid pressure signals and generating 
a return-alarm-triggering signal in response thereto; 

a flow controller triggered by said return-alarm-triggering signal; 

wherein said processor is programmed to compare said sensed pressures 
with system return pressures and generate a return alarm-triggering signal when 
said sensed pressures are greater than or equal to a specified system return 
alarm-triggering pressure; 
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wherein said return alarm-triggering signal causes said flow controller to 
stop all pumps. 

63. (original) The control system of claim 62 also comprising an alarm responsive to 
said return alarm-triggering signal which sounds an audible alarm or displays a 
visible alarm. 

64. (original) The control system of claim 62 which is a blood apheresis system. 

65. (currently amended) The control system of claim 62 wherein said specified 
return-flow alarm-triggering pressure is between about 100 and about 310 mgHg 
mmHg. 

66. (new) The method of claim 25 wherein said specified sensor pressure that 
triggers the return-flow alarm condition is calculated using the formula: 

specified sensor pressure = Config + 75 - 0.3309 * Qin/(1-Hin) 

- 0.5602 *Qn/(1-Hn); 

wherein Config is a configuration specified system pressure (mmHg), Qjn is the 
flow rate in the inlet tubing line (ml/min.); Hm is the Hematocrit in the inlet tubing 
line; Qn is the flow rate in the needle (ml/min.); and Hn is the Hematocrit in the 
needle. 

67. (new) The method of claim 30 wherein said specified sensor pressure is 
determined using the following formula: 

specified sensor pressure = Config - 50 - 0.3309 * Qin/(1-Hjn) 

- 0.5602 *Qn/(1-Hn); 
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wherein Config is a configuration specified system pressure (mmHg), Qm is the 
flow rate in the inlet tubing line (ml/min.); Hm is the Hematocrit in the inlet tubing 
line; Qn is the flow rate in the needle (ml/min.); and Hn is the Hematocrit in the 
needle. 

68. (new) The fluid separation control system of claim 39 wherein said processor is 
programmed to calculate said calculated first-level alarm-triggering pressure 
using the following formula: 

specified sensor pressure = Config + 75 - 0.3309 * Qin/(1-Hin) 

- 0.5602 *Qn/(1-Hn); 

wherein Config is a configuration specified system pressure (mmHg), Qin is the 
flow rate in the inlet tubing line (ml/min.); Hm is the Hematocrit in the inlet tubing 
line; Qn is the flow rate in the needle (ml/min.); and Hn is the Hematocrit in the 
needle. 



21 



